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COMPLETE SPECIFICATION 

Tetrahydropapaverine Derivatives ancf their preparation 

We, Allen & Hanburys Limited, a ment: — 

British Company, of Three Colts Lane, This invention relates to new heterocyclic 

Bethnal Green, London, E.2, do hereby de- compounds. 

clare the invention, for which we pray that a . The compounds of the present invention 

5 patent may be granted to us, and the method . are diquaternary salts of bis-[w-(tetrahydro- 

by which it is to be performed, to be panicu- papavcrino)alkyl] esters of aliphatic di- 

larly described in and by the following state- carboxylic acids of the general formula: 



10 




^ (CII 2 ) n»- 0 - C0 - (CH ^t>- C0 ' 0 - (CH ?) a piT 




0CH 3 
-OCrU 



OCU, 



where R is a lower alkyl group containing not 
more than 6 carbon atoms; X is an anion; m 
is 2 or 3 and n is 0, 1, 2, 3 or 4. 

The preferred compounds are the di- 

20 bromide and di-icdidc of bis-[y-(N-methyI- 
tctrahydro-papaverino)propylJ oxalate. 

The present invention also includes a 
process for preparing the compounds of the 
present invention where X is bromine, which 

25 comprises .refluxing 1 an excess of an N-alkyI 
teu\i hydro papaverine with an ui-bromaikyl 
dicarboxylate in an inert solvent for a pro- 
longed period, e.g., several days. The inert 
solvent may, for example, be an' aromatic 

30 hydrocarbon such as benzene. 

The resulting dibromide may be converted 
by conventional methods, e.g., double decom- 
position with other diquaternary salts such as 
the dinitrate and di pernio race. 

35 The present invention further includes a 
process for preparing the com pour.- Is of the 

[Price 



present invention which comprises reacting an 
u>-bro mo alkyl dicarboxylate with tetra hydro 
papaverine in the presence of an acid-binding 
agent, and treating the .product obtained with 40 
at least 2 molecular proportions of an alkyl 
halidc or sulphate. 

The compounds of this invention are useful 
as muscle relaxants. 

, The following examples illustrate the in- 45 
vention : 

Example 1. 
Preparation of the dihromide of bis-[/?-(X- 
mcthyl tetrahydro - papaverino)ethyl] 
malonate. 50 
1.7 Gm. of laudnnosine, 0.5 g. of /?-bromj- 
ethyl malonate. and 20 mi. of dry . benzene 
were rerluxed together for 300 hours. The 
product whicii separated hardened on cooling 
and was removed by nitration', washed with 55 
benzene and ±\> A - The solid ■ residue wa-j 
purified by div.elving in anhydrous erhancl 
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and adding the solution thus formed drop by a similar manner. The product was a cream- 
drop to mechanically stirred ether. The pre- coloured microcrvstulline powder 
cipitate was filtered off and reprccipitatcd in 



C 49 H H 0 12 N 2 Br = requires N 2.7% Br 15.5% 
found N 2.7% Br 15.3% 
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Example 2. 
Preparation of the dibromide of bis-[/?-(N- 
mcthyl - tetrahydro - papaverino)ethyl] 
succinate. 

3.2 Gm. of laudanosine, 1.0 g. of /?- 
bromoethyl succinate and 25 ml. of dry 
benzene were refluxcd together for 134 hours. 
The product of the reaction was a thick gum 
from which the benzene was removed by 



C 5u H 66 0 12 N 2 Br 2 requires N 2.7% Br 15.3% 
found N 2.7% Br 15.8% 



decantation. The residue was washed three 
times with hot benzene by decantation, dried 
and dissolved in methanol. The solution thus 
obtained was added .drop by drop to mechani- 
cally stirred ether. The precipitate was 
filtered off and was further purified by twice 
reprecipitaring in a similar manner. The pro-, 
duct was a cream-coloured microcrystahine 
powder. 



Example 3. 
Preparation of the dibromide of bis-[/?-(N- 
methyl - tetrahydro - papaverino)ethyl] 
oxalate. 

1.8 Gm. of laudanosine, 0.5 g. of /?- 
bromoethyl oxalate and 30 ml. of dry benzene 
were refluxed together for 416 hours. The 
product which separated hardened on cooling, 
the benzene was removed by decantation and 



the residue was washed three times with hot 
benzene and dried. The solid residue was 
purified by dissolving it in anhydrous ethanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The pre- 
cipitate was filtered off and twice reprecipi- 
tated in a similar manner. The product was 
a cream-coloured powder. 



C 4C H G2 0 K N 2 Br 2 requires N 2.75% Br 15.7% 
found N 3.0% Br 16.0% 



Example 4. 
Preparation of the dibromide of bis-[/?-(N- 
methyl - tetrahydro. - papavcrino)ethyl] 
glutarate. 

3.1 Gm. of laudanosine, 1.0* g. of /?- 
bromoethyl glutarate and 40 ml. of 'dry 
benzene were refluxed together for 425 hours. 
After removal of the benzene by decantation 

C 5l H 44 0i...N : Br 2 requires 
found 



65 Example 5. 

• Preparation of the dibromide of bis-[£-(N- 
. methyl - tetrahydro papaverino/othvl] 
adipate. 

1.4 Gm. of laudanosine, 0.5 g. of /?- 
bromoethyl adipate and 20 ml. of dry b'enzene 
were refluxed together for 950 hours. The 
product was a thick gum from which die 
benzene was removed by decantation and the 



the gummy residue was washed three times 
with hot benzene and dried. The residue was 
purified by dissolving in anhydrous ethanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The pre- 
cipitate was filtered off and 'reprccipitatcd 
twice in a similar manner. The product was 
a cream-coloured powder. 

N 2.6% Br 15.1% 
N 2.65% Br 14.5% 

residue washed three times with hoc benzene 
and dried. The residue was purified bv dis- 
solving in anhydrous ethanol and adding the 
solution thus formed, drop by drop to mechani- 
cally stirred ether. The precipitate was 
filtered off and reprecipitated twice in a 
similar manner. The product was a cream- 
coloured powder. 



C-H^AA'.Br, requires N 2.6/, Br 14.9 3 /. 

found N 2.85% Br 14.6% 



Preparation of the dibromide of bis-[3-(N ? - 

ethyl - tetrahydro.'- papaveri:io)ethyI] 
adipate. 

2.9 Gm. of X-ethyl-retrahy-jronapaverii?-:, 



1.0 g. of /?-bremoe:hyi adi;:a:': 



a;:d 40 nu. of residue was 



dry benzene were refluxed together for 1400 
hours. ^ After removal of the benzene bv de- 
cantatic', the summy residue was washed 
three r':i';-s with hot b;;^c:i- and dried. The 
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purified by di^olvmg 



in 
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; -i.'.-y.irr.nr. c\; \ ! r.vl a:;':t;^ \r- f : ^iim'.it- r-i.-i ivpr*.C:pM.v.oa tw 
ihi^ f'jii*];-d hy dri'p 10 ehanicaiiy Y!:e prod ; .:a was a t: 

■ iirrcd c t her. 'J he prcdpiiaic was filicrcd oil 



*o in a s.i n 1:* r mirm^r. " 
^>u^u:ui pov.dcr. 



C. 4 H.. I 0 11 .N : Br« requires N 1.5% Br 14.457, 
fou::d N 2.7 /*, Br 15.0% 



20 



25 



Example 7. 
Preparation of the dibromidc of- bis-[/?-(N- 
10 ethyl >• teiiv.hydio - popavcn;io)cihyi] ' 
inn] on ale. 

l.S Gm. of N-c t hyl-tctr^ hydro-pi pa vcrinc, 
0.5 g. of /j-bromo-cthyl maionnic and 20 ml. 
of dry benzene were refluxed together for 1500 
15 hours. The benzene was removed by de- 
cani a lion from the thick gurmny residue which 



was then .washed three times wiih hot benzene 
and dried. The residue was purified by dis- 
solving in anhydrous cihznol and adding the 
solution thus formed drop by drop to mechani- 
cally stirred ether. The precipitate was 
filtered off and twice reprccipitatcd in a 
similar manner. The product was a cream- 
coloured powder. 
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C^H^O.zN.Br.. requires K 2.6% 

found N 2.7% Br 15.8% 



Example 8. 
Preparation of the dibromidc of bis-[y-(N- 
methyl - tctrahydro - papavcrino)propyl] 
oxalate. 

5.4 Gm. of Jaudanosine, 1.25 g. of .y- • 
bromopropyl oxalate and 35 ml. of dry 
benzene were refluxed together for 310 hours. 
After removal of the benzene by decantation . 



the* gummy residue was washed three times 
with hot benzene and dried. The residue was 
purified by dissolving in anhydrous ethanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The pre- 
cipitate was filtered off and reprccipitatcd 
twice in a similar manner. The product was 
a cream-coloured powder. 



C 4(I H 6c O ja N 2 Br 2 requires N 2.7% Br 15.3% 
found N 2.7% 'Br- 14.75% 



Example 9. 
Preparation of the dibromidc of b:s-[y-(N- 
mcthyl - tctrahydro - papavcrino)propyl] * 
malonate. 

1.8 Gm. of laudanosine, 0.58 g. of y- 
bromopropyl malonate and 30 ml. of dry 
benzene were refluxed together for 520 
hours. After removal of the benzene by de- 



cantation the gummy residue was washed 
three times with hot benzene and dried. The 
solid was purified by dissolving in anhydrous 
ethanol and adding the solution thus formed 
drop by drop to mechanically stirred ether. 
The precipitate was filtered off' and reprccipi- 
tated twice in a similar manner. The product 
was a cream-coloured powder. 



C 5l H 66 0 12 N,Br 3 requires N 2.6% Br 15.1% 
found N 2.6% Br 15.0% 
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Example 10. 
Preparation of the diperchlorate of bis-[/?-(N- 
methyl - tctrahydro - papavcrino)ethyl] 
malonate. 

0.18 Gm. of the dibromidc of bis-[3-(N- 
methyl - tctrahydro - papavcrino)ethyl] 
malonate, dissolved in 30 ml. of water was 



filtered and added dropwise to a solution of 
0.1 g. of sodium perchloratc in 5 ml. of 
water. The precipitate was removed by 
filtration, washed with water, dried and rc- 
crystallised from dimethyl formamide and 
ether. The product was a bufT-coloured com- 
pound. 



C J9 K C4 0 2(i N 2 Cl 2 requires N 2.6% CI 6.6% 
found N 2.6% CI 6.55% 



Example 11. 
of the di/iitrate of bis-[/?-(N- 
tetrahydro - papaverino)ethyl] 



Preparation 
methyl - 
oxalate. 

0.07 Gm. of the dibromidc of bis-['?-(N- 
mcthyl - tetrahydro - papaverino}ethyl] 
oxalate, dissolved in 2 ml. of anhydrous 
ethanol was added dropwise to a solution of 



0.012 g. of silver nitrate in 16 ml. of 
anhydrous ethanol. The reaction mixture was 
refluxed for 30 minutes, allowed to cool and 
filtered. An excess of anhydrous ciher . was 
added to the filtrate and the precipitate re- 
moved by filtrauV:. The product v as purified 
by rcdissolving in anhydrous ethanol and 
adding the solution thus formed drop by drop 



70 



90 
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.:v r-lHh 



c;her. T!:c ;,• 
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^ -l.P-fljn. rf the d;'l-.:-t !ll ii;Ic of hi-;-.'\_ 

- •^• ••'v^ :n IS r.± of iw v.; : s 

aL...-.;„ c1:^v.- :cc 10 n . S oIi.i!ii.ii of 0.24 gm. nf 
?-t-J;:;\i perchfcrnie in 15 nil. of voter. The 
prcci^r:- was removed by filtration, washed 
vn:h w.ikt, dried, dissolved in anhydrous 

Preparation of the diperehWntc of bis-F^V Sno5 ? S nnh >' drous 

niN L..i ♦ i J . Ui «' v- N arunoi. Aiier a. further purification n i 

mch . ...rahydro - papa«r,no) P ropylJ similar manner the product wns a ycLv 

u * powder. 

Q.uH cc 0 2u N._.CJ2 requires N 2.6% CI 6.5% 
found N 2.6% Cl 6.1% 



— ^ : :v : = .;;-jr. 1 i:c p;odna was a 
coloured pov.dvr. 

. " C,.J1.^0.,N T 4 ;cq;.:i!cs X-5.76/ 
found N 575% 

Exampli- 12. 



Example 13. 
Preparation of the ' di-iodide of bis-[y-(N- 
mcihyl - tetxahydro - papavcrincWopvl] 
oxalate. 

u ^ ^? m ' of tct rahydro - papaverine 
nydnodide was added to an excess of 2 N 
sodium hydroxide solution, and the liberated 
base completely extracted with benzene. The 
combined benzene extracts were washed with 
water and dried over anhvdious magnesium 
sulphate. 1 he extract was separated bv fikra- 
tion and the solvent removed by distillation. 
1 he remaining light brown oil was dissolved 
in 50 ml. of anhydrous acetone. 1.52 Gm of 
anhydrous potassium carbonate and 1.66 gm. 
of bis-(y-bromopropyl)-oxalate, dissolved in 



50 ml of anhydrous acetone, were added to 
the acetone solution of tetrahvdro-papavcrine 
and refluxed together for 104 hours. The 
.solution was cooled and separated bv fiit-a- 
uon. The solvent was removed by distillation 
unaer reduced pressure. Bis-[y-(tctrahydro- 
papavcnno)propyl] oxalate was obtained" as a 
light brown oil (4.5 gm.). 

1 Ml. of methyl iodide was added to a 
solution of 2.25 gm. of bis-[y-fN-teirahvdro- 
papavcnnojpropyl] oxalate in 10 ml of 
anhydrous acetone. The solution was allowed 
to stand for 1.5 hours and then refluxed for 
1.5 hours. The oil which separated crystallised 
after the addition of anhydrous ether. The 
product was a pale yellow powder. 



C 4oH 6C 0,2N 2 I 2 requires N 2.45% I 22.2% 
found N 2.5% 1.227% 



The dibromidc of bis-[y-(N-mcthyl-tctra- 
hydro-papavcrino)propyl] oxalate when 
OU administered intravenously to mice in effec- 
tive descs produced paralysis which was not 
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preceded nor followed by ' excitation. The 
paralysing activity of the drug was deter- 
mined in mice and the results of these experi- 
ments are summarised in Table I: 65 



Index 



ED 50 
ED 50 



Table I 



No. of 
cxpts. 



Mean Value 
mg./kg. 



10 

6 



1.61 
5.31 



Range 
mg./kg. 



1.38 — 1.95 
4.76 — 6.46 



70 ■^Tt^s-St SESiHI^ - 
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Compound in which, R > m> n 
and X of .the general fo;niu!a 
have the values: 



No. o: 
cats 



Dur''.iL-n of action 
as coiiipsrcd with suxa- 
methonium chloride(--l) 



R 


m 


n 


X 






CH, 


2 


2 


Br 


3 


5.4 


CH 3 


2 


1 


Br 


8 


2.6 


CH 3 


3 


1 


Br 


3 


9.0 


CH 3 


3 


0 




8 


0.5 



In each case Neostigmine was found to be in a which series of successive equal doses of 

an effective antagonist. The cumulative action one substance were given at equal intervals 

of suxamethonium chloride and the dibromide of time. The results of this experiment are 

of bis-[y-(N-methyl-tetrahydro-papaverino)- given in Table III. 
propyl] oxalate were compared in three cats 



Table III 
Suxamethonium chloride 50 -Kg/kg. 



Effect 



dibromide of bis-[y-(N-methyl- 
tetr ahy dr opapavcr i no)propyl] 
oxalate 3 mg./kg. 





1st 
dose 


2nd 
dose 


3rd 

dose 


4th 
dose 


1st 
dose 


2nd 

close 


3rd 
dose 


4th 

dose ' 


Depression 
tibialis 
twitch (%) 


69 


83 


88 


94 


69 


65 


74 


75 


Duration 
to 75% 
recover}* 
(sec.) 


190 


290 


370 


340 


130 


120 


150 


140 



From these results it will be seen that the WHAT WE CLALM IS: — 
compounds of the present invention have no 1. Diquaternary salts of bis-[u>-(tetra- 
significant cumulative effect. hydro-papa verino)al!:yl] esters of aliphatic di- 

carboxylic acids of the general formula: 




^ (CH 2 ) BJ .0.C0-(CH ? ) p .C0.0«.(CH ? ) ID -/ tI 





OCH3 
0CH, 



0CH, 



where R is a lower alkyl group containing not 2. The dibromide of bis-[y-(N-methyl- 

morc than 6 carbon atoms; X is an anion; tctrahydro-papavcrino)propyl] oxalate. 

m is 2 or 3 and n is 0 3 1, 2 3 3 or 4. 3. The di-iodide of bis-[7-(N-mcthyl-tetra- 
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6 

hydro-p: ]i.ivc'-ino)'j'i"op;, i } cvva !:> tc. 

4. A prOv\:-s fur p:i.p: ; !ii)(; the compounds 
of the [;cncr;:l fo: inula specified in claim 1 
whore X is bromine and which c. in :'p; ir.es re- 

5 fluxing an excess of ::n N-:iil;yl K-;r;ihvdio- 
pspaverine wiih an uJ-bron:aii:y'l c! i car boxy - 
late in an inert solvent for a piolo.nged period. 

5. A promts for preparing ;hc compounds' 
claimed in any one of the preceding claims 1 

10 to 3 which comprises reacting an w-bromo- 
alkyl dicarboxylatc. with ictra hydro-papa verine 
in the presence of an acid-binding agent, and 
treating ihe product obtained with at least 2 
molecular proportions of an alkyl halide or 



25 



where R is a lower alkyl group containing not 

35 more than 6 carbon atoms; X is an anion; m 
is 2 or 3 and n is 0, 1, 2, 3 or 4. 

The present invention also includes a pro- 
cess for preparing the compounds of the 
present invention, which comprises refluxing 

40 an excess of an N-alkyl tetrahydro papaverine 
with an w-bromalkyl dicarboxylate in an inert 
solvent for a prolonged period, e.g., several 
days. The inert solvent may, for example, be 
an aromatic hydrocarbon such as benzene. 

45 The present invention further includes a 
process for preparing the compounds of the 
present invention which comprises reacting an 
oi-bromoalkyl dicarboxylate with tetrahydro 
papaverine, and treating the product obtained 

50 with at least 2 molecular proportions of an 
alkyl halide or sulphate. 
The compounds of this invention are useful 



0. A p;c;^s for preparing the compounds 
cl. imul in claim 1 substantially as dt^enbed 
v. nil r.'.'erenec to any one of the Examples. 

7. 1 *hu compounds claimed in claim 1 when 
prod n red by the process claimed in any one 2< 
of claims 4 to 6. 

ELKINGTON AND FIFE, 
Consulting Chemists and Chartered Patent 
Agents, 

Bank Chambers, 329, High Holborn. 
London, W.C.I, 
Agents for the Applicants. 



as muscle relaxants. 

The following examples illustrate the in- 
vention: 5. 

Example 1. 
Preparation of 'the dibromide of bis-[/3-(N-. 

methyl - tetrahydro - papaverino)cthyl] 

malonate. 

1.7 Gm. of laudanosine, 0.5 g. of /?- 6 
bromoethyl malonate and 20 ml. of dry 
benzene were refluxed together for SCO hours. 
The product which separated hardened on 
cooling and was removed by filtration, washed 
with benzene and dried. The solid residue was 6 
purified by dissolving in anhydrous ethanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The pre- 
cipitate was filtered off and reprecipitated in 
a similar manner. The product was* a cream- 7 
coloured macrocrystalline powder. 



PROVISIONAL SPECIFICATION 
Tctrahydropapaverine Derivatives/ and their preparation 



We, Allen & Hanburys LiMitED, a 
British Company, of Three Colts Lane, 
Bcthnal Green, London, E.2, do hereby, de- 
clare this invention to be described in the 
following statement: — 

This invention relates to new heterocyclic 



compounds. 

The compounds of the present invention 
arc riiquaternary salts of bis-[o>-(tetrnhydro- 
papavcrino)aJkyl] esters of aliphatic di- 
carboxyiic acids of the general formula: 



3C 




CHjO 



N.- (CH 2 ) B .0.C0,(CH ? ) o ^0.0.CCH ? ) B -pJJ 




C 4fc H i4 0 ls N 2 Br 2 requires N 2.7°/. Br 15.5% 
found N 2.?/- Br 15.3% 

Example 2. . succinate. 
75 Preparation of die dibromide of bis-[3-(N- 3.2 Gm. of laudanosine, 1.0 g. of /?- 
methyl - tetrahydro - papavcrino)ethyl] . btomocthylsuccinate and 25 ml. of dry 
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"hich the b..-../-:. 
on. The icsi.iiii; \ 
•or benzene by v 
dissolved in methanol 



<;':.;her for 13-1 ! v-uts. 
; ion was a thLk gum 
was rcmow;! by de- 
ns washed three limes 
; -Mutation, dried mid 
The solution thus 



;-ir.:/:'ni- 
i.Vte was 
by iv. ice 



obiakk-d v.uv lidded ur..j« by drop u 
cdly stirred ether. 'I'hc prccip 
filtered off and \v:.: : fi:::ber purifi./t 
reprecipisming in a simihr maimer. The pro- 
doe t was a cream- coloured microcry^uilinc 
powder. 



10 



C.H t .0 3 ,N,Br 2 requires X 2,7% Br 15.3% 
found - N 2.7% Br 35.8% 



15 Example 3. 

Preparation of the dibromide of bis-[p*-(N- 
mcthyl - leirahydro - papaverino)ediyl] 
oxalate. 

1.8 Gm. of laudanosinc, 0.5 g. of P- 
20 bromoethyl oxalate and 30 ml. of dry 
benzene were refluxed together for 416 hours. 
The product which separated hardened on 
cooling, the benzene was removed by de- 



cantation and the residue was washed three 
times with hot benzene and dried. The solid 
residue was purified by dissolving it in 
anhydrous cthanol and adding the solution 
thus formed drop by drop to mechanically 
stirred ether. The precipitate was filtered olf 
and twice reprccipitaied in a similar manner. 
The product was a cream-coloured powder. 



25 



30 



C lfc H t2 0 12 N 2 Br 2 requires N 2.75% Br 15.7% 
found N 3.0% Br 16.0% 



Example 4. 

35 Preparation- of the dibromide of bis-[fl-(N- 
methyl - tctrahydro - papaverino)cthyl] 
glutarate. 

3.1 Gm. of laudanosine s 1.0 g. of B- 
bromocthyl glutarate and 40 ml. of dry 
40 benzene were refluxed together for 425 hours. 
After removal of the benzene by decantation 



the gummy residue was washed three 
times with hot bcnr.cne and dried. The 
residue was purified by dissolving in 
anhydrous cthanol and adding the solution 
thus formed drop by drop to mechanically 
stirred ether. The precipitate was filtered oil 
and reprccipitaied twice in a similar manner. 
The product was a cream-coloured, powder. 



45 



50 



C Al H„0; 2 N 2 Br 2 requires N 2.6% Br 15.1% 
found N 2.65% Br 14.5% 
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Example 5. . 
Preparation of the dibromide of bis-[,£-(N- 
mcthyl - tetrahydro - papaverino)ethyl] 
adipatc. 

1.4 Gm. of laudancsine, 0.5 g. of J3- 
bromoethyl adipate and 20 ml. of dry benzene 
were refluxed together for 950 hours. The 
product was a thick gum from which the 
benzene was removed by decantation and the 



residue washed three times with hot benzene 
and dried. The residue Was purified by dis- 
solving in anhydrous cthanol and adding the 
solution thus formed drop by drop to mechani- 
cally stirred ether. The precipitate was filtered 
off and reprecipitated twice in a similar 
manner. The product was a cream-coloured 
powder. 



C^HyoOi-NaBrs requires N 2.6% . Br 14.9% 
found N 2.85% Br 14.6% 



Preparation of the di-bromid? of bis-[/?-(N- 
cthyl - tctrahydro - papaverino)ethyl] 
■ adipate. 

2.9 Gm. of N-cthyl-tetrahydropapavcrine, 
75 1.0 g. of /?-bromocthyi adipate and 4G ml. of 
dry benzene were refluxed together for 1400 
hours. After removal of the benzene by de- 
cantation the gummy residue was washed 



three times with hot benzene and dried. The 
residue was purified by dissolving in anhydrous 
cthanol and adding the solution thus formed 
drop by drop to mechanically stirred ether. 
The precipitate was filtered off and reprecipi- 
tated twice in a similar manner. The product 
was a cream-coloured 



powder. 



C 4 H J4 (VN..Br.. requires N 2.5% Br 14.45% 
found N 2.7% Br 15.0% 
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Example 7. 
Preparation of the dibromide of bis-[#-(N- 
ethyl - tetrahydro - papavcrino)cihyl] 



mnlonate. 

1.8 Gm. of N-cthyl-ictrnhydrc-papaverine, 
0.5 g. of /?-bromocthyl malonate and 20 ml. 



BesJ^vailable Copy 



8 

of "w;v 1.\;k-tk were jo:1o>. l:J to;- V;i [ or 
. 150. kvi:rs. 'i'hc Ixnyene was tcu. by 
dccamaiion fro in tiic thick gummv ;'e>idue 
which we;> x i : c ? j washed three ;;::;cs with hot 
5 • benzene and dried. The -residue was .purified 
by dissolving in anhydrous cthanol and 

Ci3H C6 0i:.N r Br 2 require: 
found 

Example 8. 

15 Preparation of the dibromide of bis-[y-(N- 
' methyl _ tctrahydro - papavcrino)propyl] 
oxalate. 

5.4 Gm. of laudanosine, 1:25 g. cf 7- 
bromopropyl oxalate' and 35 ml. of dry 
20 benzene were refluxed together for 310 hours. 
After removal of the benzene by decaritaiion 

30 C, 0 H cc O u N 2 Br 2 requires 

found 

Example 9. 
Preparation of The dibromide of bis-[y-(N- 
methyl - tetrahydro - papaverino)propyl] 
35 malonare. 

1.8 Gm^ of Jaudanosine, 0.58 g. of 7- 
bromopropyl malonate and 30 ml. of dry 
benzene were refluxed together for 520 hours. 
After removal of the benzene by decamation 

C 6l H 6fc Oi 2 N 2 Br 2 requires 
found 

50 Example 10. 

Preparation of the di-perchlorate of bis- [ [J-(N- 
methyl - tetrahydro - papaverino)cthyl] 
malonate. 

0.18 Gm. of the dibromide of bis-[/?-(N- 
55 methyl - tetrahydro - papaverinojethyl] 
malonate, dissolved in 10 ml. of water was 

C 4 9H C4 0 2 oN 2 Cl 2 requires 
found 

65 Example 11. 

Preparation of the dinitrate of bis-[,o-(N- 
methyl - tetrahydro - papaverino)cthyl] 
oxalate. 

0.07 Gm. of the dibromide of bis-[S-(N- 
70 methyl - tetrahydro - papaverino)cthyl] 
oxalate, dissolved in 2 ml. of anhydrous 
cthanol was added dropwisc to a solution of 
0.012 g. of silver nitrate in 16 ml. of 
anhydrous cthmol. The reaction mixture was 
75 refluxed for 30 minutes, allowed 10 cool and 
filtered. An excess of anhydrous ether was 
added to the filtrate and the precipuatc re- 
moved by filtration. The product w3s purified 
by redissolving in anhydrous cthanol and 
80 adding the solution thus formed drop by drop 
to. mechanically siirred ether. The precipitate 
was filtered off and reprecipitaied once in a 



53,717 

adding \hc^ch:i\or> thus formed drop by chop 
*o nvchauicaJIy sauvd c-h-.-r. The piwiphnie 
was llhercd oil* end twice ]vprccipi;r:ie-d" in a 
similar manner. The p;oduct was a cream- 
coloured powder. 



N 2.6% Br 15.1% 
N 2.7% Br 15.8% 

the gummy residue was washed three times 
w-iih hot benzene and dried. The residue was 
purified by dissolving in anhydrous cthanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The 
precipice ■ v/as^ filtered off and reprecipiiaied 
twice in a similar manner. The product was 
a cr^-m-colourcd powder. 

N 2.7/ e Br 3 5.3% 
N 2.7' i Br 14.75% 

the gummy residue was washed three times 
with hot benzene and dried. The solid was 
purified by dissolving in anhydrous ethanol 
and adding the solution thus formed drop by 
drop to mechanically stirred ether. The pre- 
cipitate was filtered off and reprecipirated 
twice in a similar manner. The product was a 
cream-coloured powder. . 

N 2.6% Br 15.1% 
N 2.6% Br 15.0% 

filtered and added dropwise.to a solution of 
0.1 g. cf sodium perchlorate in 5 ml. of water. 
The precipitate was removed by filtration, 
washed with water, dried and recrystallised 
from dimethyl formamide and ether. The pro- 
duct was a bull-coloured compound.' 



N 2.6% CI 6.6% 
N 2.6% CI 6.55% 

similar manner. The product was a buff- 
coloured powder. 

C 46 H c2 O u N 4 requires N 5.76% 
found N 5.75% 

Example 12. 
Preparation of the di-perchlorate of bis-[7-(N- 
methyl - tetrahydro - papaverino)propyI] 
oxalate. 

1.0 Gm. of the dibromide of bis-[y-(N- 
mctiiyl - tctrahydro - papaverino)propvI] 
- oxalate, dissolved in 15 ml. of water was 
added dropwise to a solution of 0.24 gm. of 
sod.-jm perchlorate in 15 ml. of water. The 
precipitate was removed by filtration, washed 
with water, dried, dissolved in anhydrous 
acetone, and reprecipitated with anhydrous 
ethancl. After a further purification - in a 
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imilsr manner ire product v. as a yellow powder. 

C. H 6 O 1( N CI K juircs N 2.6 ;< CI 6.5% 

f.- :nd N 2.6/ CI 6.1% 



5 ' EXAMI'LE 13. 

Preparation of the oiiodidc of bis-[-,-(N- 
incibyl ■■ leirahydro - papavcrino)propyl] 
oxalate. 

4.7 Gm.'of tetrahydropapaverine hydriodide 
10 was added to an excess of 2 N sodium 
hydroxide solution, and the liberated base 
completely extracted with benzene, "i he com- 
bined benzene extracts .were washed with 
water and dried over anhydrous magnesium 
15 sulphate. The extract was separated by 
filtration and the solvent removed by distilla- 
tion. The remaining light brown oil was dis- 
solved in 50 ml. of anhydrous acetone. 1.52 
Gm. of anhydrous potassium carbonate and 
20 1.66 gm. of bis-(v-bromopropyl)oxalate, dis- 



solved in 50 ml. of anhydrous acetone, were 
added to the acetone solution of tctrahydro-' 
papaverine and rc fluxed together for 104 
hours. The solution was cooled and separated 
by filtration. The solvent was removed by 
distillation under reduced pressure. Bis-[>- 
(tcirahydropapaverino)propyl] oxalate was 
obtained as a light brown oil (4.5 gm.). 

Q U AT H UN 1 S ATI O N . 

1 Ml. of methyl iodide was added to a 
solution of 2.25 gm. of the base in 10 ml. of 
anhydrous acetone. The solution was allowed 
to. stand for 1.5 hours and then rcfluxed for 
1.5 hours. The oil which separated crystal- 
lised after the addition of anhydrous ether. 
The product was a pale yellow powder. 



' C 50 H M O,-N..L requires N 2.45% I 22.2% 
found N 2.5% I 22.7% 
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